The response of lymphocytes from patients with syphilis and normal subjects was studied in vitro by using phytohemagglutinin (PHA), pokeweed mitogen (PWM), streptolysin 0 (SLO), and a preparation of Treponema refringens. Normal lymphocytes exhibited a dose-response curve to treponemes. Although lymphocytes from patients with primary and secondary syphilis responded normally to PHA and PWM, their response to SLO was suppressed and they failed to show significant stimulation by treponemes. Serum from syphilitic patients did not affect normal lymphocytes, and culturing lymphocytes from patients with syphilis in normal serum did not restore their responsiveness. Six to 10 weeks after syphilitic patients had been treated, the degree of stimulation by treponemes was the same as for normal subjects. These data give indirect support to the hypothesis that immunological suppression occurs during active infection with T. pallidum.
Several lines of evidence suggest that infection with Treponema pallidum stimulates a cell-mediated immune (CMI) response in the host. (i) Syphilis progresses through primary and secondary stages despite the presence of specific (T. pallidum immobilizing and fluorescent treponemal absorbed) and nonspecific (VDRL) antibodies (22) . (ii) Cutaneous delayed hypersensitivity to treponemal antigens is associated with latency (3, 15) . (iii) Migration of leukocytes from patients with tertiary syphilis is inhibited by treponemal antigens (7) . (iv) Rabbits infected with T. pallidum resist challenge with Listeria monocytogenes; this resistance reaches its peak at the time that lesions are regressing (13) . Progression of active syphilis might result from the failure to stimulate a CMI response or from suppression of the CMI response. In the present paper we describe studies that show that lymphocytes from syphilitic patients have a decreased lymphoblastic response to stimulation in vitro with T. refringens.
MATERIALS AND METHODS Selection of subjects. Patients with clinical diagnoses of syphilis were identified at the Venereal Disease Clinic, City of Houston Public Health Laboratories. The diagnosis of primary syphilis was made if a chancre was present and T. pallidum was demonstrated by darkfield microscopy. Patients with secondary syphilis had a typical, generalized papulosquamous eruption; palmar and plantar lesions, condyloma lata, and/or alopecia were frequently present.
All patients thus selected had a positive VDRL reaction.
Control subjects with negative VDRL reactions were matched by race, sex, age, and approximate socioeconomic status from premarital examinees at the City Health Laboratories and laboratory personnel or maintenance workers at the Houston Veterans Administration Hospital. Rights of privacy were assured to all subjects, and an informed consent was signed.
Lymphocyte transformation. Lymphocyte transformation was studied by using a previously described method (4). Briefly, blood was defibrinated by swirling with glass beads. Leukocytes were separated by dextran sedimentation, washed in Spinner modified minimal essential medium without glutamine (Difco), and resuspended to yield 5 x 105 lymphocytes in 0.7 ml. Glutamine and neomycin were added to give 5.8 and 100 gg/ml, respectively. Serum (0.3 ml) from syphilitic or normal subjects and mitogens (see below) were then added, and the tubes were loosely capped and placed into a CO,-enriched humid atmosphere at 37 C. One microcurie of [8H]thymidine was added on the morning of the 5th day, and 2 h later the reaction was stopped by placing tubes into an ice bath. Lymphocytes were recovered by cold centrifugation and washed in saline at 4 C. Deoxyribonucleic acid (DNA) was precipitated by the addition of trichloroacetic acid, dissolved in Soluene-100 (Packard), and washed into glass scintillation vials with scintillation fluid (0.01% 1, 4-bis-(5-phenyloxazolyl)-benzene, 0.5% 2,5-diphenyloxazole). Fig. 1 ). In fact, exposure to treponemes did not significantly increase thymidine uptake by syphilitic lymphocytes at any concentration of TP (P > 0.05). Identical results were obtained when syphilitic lymphocytes were incubated in pooled normal serum (Table 1) . Syphilitic patients after treatment. These same studies were repeated 6 to 10 weeks after syphilitic patients had been treated with curative doses of penicillin (or tetracycline in one case of allergy to penicillin). Only nine of the syphilitic patients (five primary and four secondary) could be located for follow-up studies. Lymphocyte transformation during exposure to treponemes, SLO, PHA, and PWM was then identical to that of normal control subjects. There were no differences when the results for five treated primary and four treated secondary syphilitics were compared, and the data for all nine patients are combined in Fig. 1 and Table   1 .
DISCUSSION
Our studies show that exposure to T. refringens stimulates lymphocytes from normal subjects to undergo blastic transformation in vitro. The resulting dose-response curve is consistent with natural exposure to antigenically related treponemal antigen in vivo. Lymphocytes from patients with primary or secondary syphilis exhibited marked depression of this normal response. Six to 10 weeks after treatment, the response of lymphocytes from syphilitic patients to T. refringens had returned to normal.
T. refringens was used as the source of treponemal antigen for these studies. T. pallidum, the virulent organism that causes syphilis, has been cultivated only in vivo, and vigorous attempts to separate it from rabbit testicular material partially disrupt the cell envelope (16 
